De efficientie van een marktconform milieubeleid. Een uitwerking van de SO2 emissiebestrijding vande Nederlandse elektriciteitssector by Wiersma, Doede
  
 University of Groningen
De efficientie van een marktconform milieubeleid. Een uitwerking van de SO2
emissiebestrijding vande Nederlandse elektriciteitssector
Wiersma, Doede
IMPORTANT NOTE: You are advised to consult the publisher's version (publisher's PDF) if you wish to cite from
it. Please check the document version below.
Document Version
Publisher's PDF, also known as Version of record
Publication date:
1989
Link to publication in University of Groningen/UMCG research database
Citation for published version (APA):
Wiersma, D. (1989). De efficientie van een marktconform milieubeleid. Een uitwerking van de SO2
emissiebestrijding vande Nederlandse elektriciteitssector. Groningen: s.n.
Copyright
Other than for strictly personal use, it is not permitted to download or to forward/distribute the text or part of it without the consent of the
author(s) and/or copyright holder(s), unless the work is under an open content license (like Creative Commons).
Take-down policy
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.
Downloaded from the University of Groningen/UMCG research database (Pure): http://www.rug.nl/research/portal. For technical reasons the
number of authors shown on this cover page is limited to 10 maximum.
Download date: 12-11-2019
SUMMARY
The relat ion bet ! , reen natural  environnent and econonics is  twofol -d.  Fi rst  of
aI I ,  the natural  environment is  a suppl ler  of  natural  resources which are
used in product ion and consumpt ion processes.  Secondly,  the natural  environ-
n e n t  i s  a  s t o r a g e  p l a c e  o f  r e s i d u a l s ,  w a s t e  o f  e c o n o m i c  a c t i v i t y .
Env i r onmen ta l  deg rada t i on  occu rs  i f  t he  dep le t i on  o f  na tu ra l  r esou rces
resul ts in shortages at  the present t ime and in the foreseeable future and
i f  t h e  f l o w  o f  r 4 r a s t e  e x c e e d s  t h e  a b s o r p t i v e  c a p a c i t y  o f  t h e  n a t u r a l
environment.
The  econom ic  t heo ry  o f  env i r onmen ta ]  p rob lens  can  be  sepa ra ted  i n t o  two
parts.  The f i rs t  part  has to do wi th the deplet ion of  natural  resources.  The
second part  consists of  the analysis of  the econonic ef fects of  the contro l
o f  was te .
The  resea rch  i n  t h i s  book  i s  conce rned  w i t h  t he  second  pa r t ,  i . e .  t he
econonic theory of  environnental  pol lut ion.  This theory has strongly been
inf luenced by wel fare economics.  According to wel fare economics the wel fare
of  a society is  naximized i f  environnental  pol lut ion is  reduced to a leve1
at which the incremental  abatement costs of  one addi t ional  uni t  of  pol lut ion
reduct ion just  outweigh the incremental  damage costs of  the addi t ional  uni t
o f  po l l u t i on .  I n  t he  rea l  wo r l d ,  howeve r ,  t h i s  op t i na l  l e ve l  o f  po l l u t i on
abatenent cannot be reached. The main bot t leneck for  reaching the opt inal
solut ion is  that  the danage of  pol lut ion cannot be conpletely evaluated in
money  t e rns .  The  reason  f o r  t h i s  i s  t ha t ,  i n  nos t  cases  o f  env i r onnen ta l
polJ-ut ion a large part  of  the damage is concerned wi th publ ic  goods of l  which
no market  pr ices exist .  Est imat ions of  the value of  these goods by means of
surveys about the wi l l ingness to pay nay resul t  in mistakes because of  the
f a c t  t h a t  t h e  g i v e n  p r e f e r e n c e s  i n  t h e  s u r v e y s  c a n  v i o l a t e  t h e  t r u e
p re fe rences .
Given the lack of  complete est imat ions of  danage costs,  the government
i n  nos t  cases  pu t s  a  ce i l i ng  t o  t he  a l 1owab Ie  po l l u t i on .  When  a  ce i l i ng  o f
a1l-owable enissions has been establ- ished,  the next  quest ion wi l l  ar ise:
Iq_qbfS!_ggy_g!_lilb*gbfSb_lEtruments of environmental policy can such a
cei l ing for  a number of  pol luters_be reachgq_a!_qln1qgq_sba!emgn!_Sgg!g?
Th i s  ques t i on  i s  t he  cen t ra l  t op i c  f o r  r esea rch  i n  t h i s  book .  Fo r  t he  a t -
ta innent of  a g iven cei l ing var ious instrunents of  environmental  pol icy are
ava i l ab l e .  G1oba l1y  t hese  i ns t r umen ts  can  be  d i v i ded  i n t o  two  ca tego r i es ;
-274-
market  and non-market  instruments.  With market  instruments ( taxes and emis-
s i on  t r ad ing )  a  pos i t i ve  p r i ce  has  been  es tab l i shed  f o r  po l l u t i on .  On  t he
base of  such a pr ice pol luters can choose between paying the pr ice for  pol-
l u t i on  and  t o  aba te  po l l u t i on  by  sav ing  t he  t ax  pay ing .  A  cos t  m in im i z i ng
pol luter  wi l l  abate the pol lut ion to a 1eve1 at  which the marginal  costs of
po l l u t i on  aba temen t  a re  equa l  t o  t he  t ax  pe r  un i t  o f  po l l u t i on .  W i t h  non -
market  instruments the governnent puts standards for  pol lut ion abatement for
each indiv idual  pol luter  or  for  groups of  s imi lar  pol luters.  The theoret ical
l - i terature in pol lut ion contro l  concentrates upon the ef f ic iency aspects of
instruments of  environmental  pol icy.  The main conclusion of  these studies is
that  narket  j -nstruments show more ef f ic iency wi th respect  to the abatement
costs of  pol lut ion than non-narket  instruments.  In th is book th is theoret i -
ca1 concfusion has been evaluated for  a case study of  the abaternent of  the
em iss i on  o f  su l phu rd i ox i de  (S0 r )  f r on  coa l - f i r ed  e l ec t r l c i t y  un i t s  i n  t he
Nether lands dur ing L9B5-2OOO.
For our research we have chosen the fo l lowing structure.  In chapter I I
r i re star ted wi th a survey of  the energy pol icy and environmental  pof icy of
t h e  D u t c h  g o v e r n m e n t  a s  f a r  a s  i t  h a s  b e e n  r e l a t e d  t o  t h e  e l e c t r i c l t y
sector .  From this survey vre der ived the data of  the coal  use and of  the en-
v i ronmental  pol icy regarding S0, enission abatement for  our case study.  I t
sholrs that  the energy pol icy has a strong inf luence on the use of  pr imary
fuel  of  the electr ic i ty  sector .  In order to d iminish the dependency on oi l
a f t e r  t he  o i 1  c r i ses  i n  t he  seven t i es  t he  Du tch  gove rnnen t  f o r ced  t he
e lec t r i c i t y  sec to r  t o  i nc rease  t he  use  o f  coa1 .  As  a  r esu l t  o f  t h i s  po l i c y
the use of  coal  in the electr ic i ty  sector  wi l l  redouble in the per iod 1!8!-
2000. In the beginning the pr i rnary goal  of  the environmental  pol icy was to
prevent an expected increase of  S0,  enissions f rom more coal  burning,  Af ter
1985 the acid rain problem became more pronounced and the emission standards
of  S0,  emissj -on became nore str ingent.  Besides th is.  emj-ssion standards for
other pol lutants (NOx and NHr) were formulated.  In the next  chapters we have
used the same structure for  each subject .  F i rst  the re levant  theory has been
viewed and next  the empir ical  est imat ion of  S0,  emission abatement for  coaf-
f i red electr ic i ty  uni ts has been elaborated.  In chapter I I I  sone prel iminary
wo rk  had  been  done .  We  d i scussed  t he  ro l e  o f  aba tenen t  cos t s  f unc t i ons  o f
pol lut ion in the econonic theory of  pol lut ion contro l .  Af ter  that  the mean-
i n g  o f  e c o n o m i c  e f f i c i e n c y  h a s  b e e n  d e s c r i b e d .  I t  s h o w s  t h a t  e c o n o m i c
ef f ic iency can occur at  several  1eve1s of  aggregat ion (X-ef f ic iency at  the
nicro 1eve1 and al loact ive ef f ic iency at  the aggregate Ievel) .  Besides th is,
in  l i terature exists the concept of  dynamic ef f j -c iency,  which is  re lated to
technical  progress.  The concepts of  X-ef f ic iency and al locat ive ef f ic iency
have  been  t r ea ted  i n  t he  chap te r s  IV ,  V  and  V I .  Aspec t s  o f  dynam ic  e f -
f i c i ency  h , i t h  r espec t  t o  po l l - u t i on  aba tenen t  have  been  d i scussed  i n  t he
chapters VI I  and VI I I .
ln  chapter  IV the ef f ic ient  abatement costs of  S0,  emissions have been em-
p i r i ca l l y  es t i na ted  f o r  one  coa l - f i r ed  e l ec t r i c i t y  un i t  and  f o r  t he  coa l
used part  1n the Dutch electr ic i ty  sector  dur ing 1985-2000. For the est ina-
t i on  a  cos t -n i n i n i za t i on  mode l  f o r  S0 ,  em iss i on  aba tenen t  was  f o rmu la ted .
For the abatement of  S0,  we dist inguished sorts between species of  coal  wi th
d i f f e r e n t  s u l p h u r  c o n t e n t  a n d  t h r e e  d i f f e r e n t  p r o c e s s e s  o f  f l u e  g a s
desulphur izat ion.  The resul ts show that  for  one electr ic i ty  uni t  of  600 M!. l
the ef f ic ient  abatement consists of  fuel  subst i tut ion to an enission reduc-
t ion of  86 per cent  and f lue gas desulphur izat ion by the gypsum process for
a  r e d u c t i o n  f r o n  ! 0  t o  9 8 , 5  p e r  c e n t .  F o r  a l l  D u t c h  c o a l  b u r n i n g  u n i t s
du r i ng  1985 -2000  e f f i c i en t  S0 ,  en l ss i on  reduc t i ons  o f  80  pe r  cen t  can  be
rea l i zed  by  f ue l  subs t i t u t i on .  Fo r  h i ghe r  en i ss i on  reduc t i on  t han  80  pe r
cent  the appl icat ion of  f lue gas desulphur izat ion is  needed.
The chapters V and VI  are devoted to the possib i l i t ies at  which the ef f i -
c ient  abatenent costs of  chapter  IV can be reached,
I n  chap te r  V  i s  g i ven  a  su rvey  o f  t he  econon i c  t heo ry  o f  env i r onmen ta l
pol icy.  Fron th is survey one can conclude that  narket  instruments show ef-
f ic iency advantages wi th respect  to pol lut ion abatenent above non-narket
instrunents.  Simulat ion studies indicate that  these advantages are decreas-
ing when the cei l ings or  emission targets are more restr ic ted and when wi th
a non-rnarket  pol icy (standards) nore ef f ic iency has been bui l t  in  by means
of d i f ferent iat ion of  the standards between pol luters.
I n  chap te r  V I  t he  cos t  m in i n i za t i on  node l  f o r  S0 ,  e rn i ss i on  o f  Du t ch  coa l -
f i red uni ts has been used to s imulate the working of  d i f ferent  instruments
of  environnental  pol icy.  Fi rst  we s inulated the Dutch environnental  pol icy,
wh i ch  cons i s t s  o f  spec i f i c  s t anda rds  f o r  each  coa l - f i r ed  e l - ec t r i c i t y  un i t .
We  a l so  s imu la ted  t he  wo rk i ng  o f  a  po l l u t i on  cha rge  and  a  bubb le  concep t
conbined wi th emission t rading.
The  s i nu la t i on  resu l t s  i nd i ca te  t ha t  w i t h  a  cha rge  o f  1600  gu i l de r s  a  t on
S0, emission and a bubble concept the abatenent costs can be reduced by 12
per cent  in compar ison wi th the governnent pol icy.  The dynanic aspects of
ef f ic iency of  pol lut ion abatement have been discussed in the chapters VI I
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ind VIII .  In chapter VII the econonic theory of innovation in pol lut ion con-
u r o l  h a s  b e e n  v i e w e d .  A t t e n t i o n  h a s  b e e n  p a i d  t o  t h e  i n c e n t i v e s  f o r
innovation of di. f ferent pol icy instrunents and to the inf luence of learning
:ffects of the production of abateroent technology on the abatement costs.
In  chapter  V I I I  the  impact  o f  learn ing  e f fec ts  o f  the  ins ta l la t ion  o f  f lue
gas desulphurization systens in the Netherlands on the abatement costs of
S0, emission has been estinated. I t  shows that these learning eff lects result
i n  r e d u c t i o n s  o f  t h e  a b a t e n e n t  c o s t s .  W i t h  n o n - n a r k e t  i n s t r u m e n t s
(s tandards)  these cos t  reduc t ions  have no  in f luence on  the  speed o f  d i f fu -
s ion  o f  f lue  gas  desu lphur iza t ion  sys tenns .  Wi th  narke t  ins t ruments  the
reduction of abatement costs caused by learning effects result in a higher
speed of dif fusion. Sinulat ion of the working of the instruments of l  environ-
nental pol icy in the case of S0, enission abatement show that for the coal-
f ired electr ici ty units during 1985-2000 the eff iciency advantage of roarket
instrunents redouble in a situation with learning effects. Our general con-
c lus ion  is  tha t  the  e f f i c iency  advantage o f  marke t  ins t ruments  i s  more
pronounced in situations with technical progress than in those without i t .
